Removal of amino-terminal extracellular domains of desmoglein 1 by staphylococcal exfoliative toxin is sufficient to initiate epidermal blister formation.
In both bullous impetigo and staphylococcal scalded-skin syndrome (SSSS), exfoliative toxins (ETs) produced by Staphylococcus aureus cause superficial intraepidermal blisters. ETs are known to cleave specifically a single peptide bond in the extracellular domains 3 and 4 of desmoglein (Dsg) 1. However, the precise mechanisms underlying ET-induced epidermal blister formation remain poorly understood. To determine whether cleavage of Dsg1 by an ET is sufficient to induce blister formation in vivo or if the subsequent internalization of cleaved Dsg1 or other desmosomal components is required. Skin samples obtained from neonatal mice injected with ETA were analyzed by time-lapse immunofluorescence and transmission electron microscopy for desmosomal components. Epidermal blister formation was observed as early as 60 min after ETA treatment. At this time, the amino-terminal extracellular domains of Dsg1 disappeared from the surface of keratinocytes, while the cleaved carboxy-terminal domain of Dsg1 (Dsg1-C) as well as the extracellular domains of desmocollin 1 (Dsc1-N) remained on the cell surface. Half-split desmosomes with intracytoplasmic dense plaques and attached tonofilaments were recognized ultrastructurally on the split surface of keratinocytes at 60 min. Subsequent to this, Dsg1-C and Dsc1-N gradually disappeared from the surface layer of keratinocytes. Our findings suggest that the removal of amino-terminal extracellular domains of Dsg1 by ETs is sufficient to initiate epidermal blister formation in bullous impetigo and SSSS.